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INTRODUCTION 
One approach to the study of cognitive development is 
through an investigation of the formation of representa­
tional thought. Such an approach entails a consideration 
of many questions. What types of representational processes 
are employed in thought? Do children employ processes which 
are qualitatively different from those used by adults? What 
role does linguistic development play in the development of 
representational thought? What determines the type of rep­
resentational process to be employed? Is there a most ef­
ficient representational process for each type of incoming 
information? 
Theories of Representational Thought 
There are several theoretical formulations which at­
tempt to answer these questions. One of the most important 
of these is given by Sinclair-De-Zwart (1969) (on the 
Piagetian formulation). She indicates that the formation 
of representational thought occurs simultaneously with the 
acquisition of language and that both are part of a more 
general process, the formation of the symbolic function. 
The beginning of this symbolic function is indicated by 
several different behaviors. These include verbal utter­
ances, symbolic play, deferred imitation and mental images. 
The fact that the symbolic function includes more than just 
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linguistic representation is sometimes considered a distinc­
tion between the theories of Jean Piaget and Jerome Bruner. 
This distinction tends to be overemphasized in that the two 
men use the term "symbolic" in somewhat different manners. 
Bruner (1964) speaks of representational thought in terms 
of the techniques human beings employ to represent the re­
current features of their environment. He distinguishes 
three (representational) systems for processing information: 
through action (enactive), through imagery (iconic) and through 
language (symbolic). He also indicates that the above se­
quence is the order of appearance of these systems in the 
life of the child, although all three systems remain viable 
throughout life and are employed by the person depending on 
the situation. 
One aspect of Bruner's formulation plays a major role 
in the research conducted later in this paper. Bruner in­
dicates that at certain developmental levels one of the three 
representational systems is predominant and is the primary 
system employed. For example in very young children (under 
three years, approximately) objects are primarily represented 
by means of the actions which the child takes toward them. 
At a somewhat more advanced developmental level (three years 
to six years, approximately) the child primarily represents 
iconically, a representation which is isomorphic to that 
which is represented. Finally, as language develops as a 
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powerful abstracting tool, the child begins to employ the 
symbolic system more frequently. The manner in which these 
systems are employed is thus complex and interactive. One 
system is initiated, becomes predominant, and then becomes 
a part of a complex network while another system becomes 
predominant. By the time the child is fully developed the 
systems work in harmony to provide an efficient representa­
tional network. 
The third theoretical formulation to be considered has 
been developed by Robert Gagn^  (1968). He considers his 
theory as an alternative to those of Piaget and Bruner. 
This theory does not speak directly about representational 
processes, but about learning. He emphasizes that children 
must learn a number of subordinate capabilities before they 
can carry out any complex task. Thus representational 
processes in this formulation take on the form of certain 
learned capabilities such as discrimination and comparison. 
Encoding Processes 
One approach frequently used in the study of represen­
tational thought employs the concept of encoding processes. 
These processes occur between the time a stimulus is attended 
to and recognized and before it is stored in long term memory 
(Tversky, 1968). Tversky (1968) indicates that three dis­
tinguishable processes are included in encoding: "The subject 
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may abstract information from the stimulus, committing only 
a part of it to memory; the subject may add information from 
long term memory to the stimulus, storing that in addition 
to or instead of the stimulus; the subject may group several 
stimuli together, forming, in effect, a new stimulus which 
may be operated upon just as the original stimulus is (p. 1)." 
She points out that all, some, or none of these processes 
may occur in encoding. 
Evidence for the existence of these three processes 
comes from several sources. Underwood (1963) gives evidence 
for the first in an article concerned with stimulus selection 
in studies of verbal learning. He shows that if the stimulus 
given the subject (S) is complex, the S will select a com­
ponent of it to respond to. Glanzer and Clark (1962), in a 
study discussing the "verbal loop hypothesis," suggest that 
verbal information from long term memory may be used to en­
code stimuli; this verbal description is then used to store 
the information. The last process has been indicated by 
several researchers. Perhaps the most well known is Miller 
(1956) who discusses this process in his article concerning 
the limits on information processing. He refers to many 
instances in which Ss organize or "chunk" information in 
order to increase information processing efficiency. 
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Types of encoding processes 
Many different kinds of encoding processes have been 
postulated. The evidence for their existence comes mainly 
from errors in recall or recognition of previously presented 
material. It is assumed that these errors are not due to 
random occurrences dependent only on the passage of time, 
but rather due to similarities in material to be remembered. 
Further this similarity is thought to depend on the way the 
information is encoded into memory (Tversky, 1968). 
Tversky (1968) reviews several studies which have 
pointed to different types of encoding. She cites studies 
in which errors occurred due to acoustic confusions, semantic 
confusions or to serial position, thus indicating that items 
may be encoded, at least, on the basis of sound, meaning or 
serial position when this information is potentially useful. 
Other evidence also indicates the existence of varying 
encoding techniques. Sinclair-De-Zwart (1969) discusses the 
well-known Piaget study in which a child attempted to open 
a partially closed match box. The child first manipulated 
the box without success; she then stopped, seemed to reflect, 
opened and closed her mouth several times and then opened 
the box. The child appeared to be employing a motor repre­
sentation or code of the needed solution process (enactive 
encoding). Bruner (1964) discusses a second Piaget study 
which provides another example of enactive encoding. A 
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child playing with a rattle in his crib drops it over the 
side. He then moves his closed hand before his eyes, opens 
it and looks for the rattle. Since he doesn't find it there, 
he moves his hand back as if he again had the rattle. He 
then again moves his closed hand before his eyes looking for 
the rattle. The child thus appears to represent the rattle 
through the actions he takes toward it. At a later age the 
rattle seems to be encoded iconically, for the child initi­
ates a visual search upon its disappearance. 
Bruner (1964) provides further evidence for a process 
of iconic or visual encoding. He showed children (ages 
five, six, and seven) nine glasses arranged so that they 
varied in three degrees of diameter and three degrees of 
height. The glasses were set before the children on a three 
by three grid so that diameter was constant in a column, 
and ordered from largest to smallest in rows and vice versa 
for height. In one task the glasses were removed from the 
grid and the children were asked to arrange the glasses as 
they were at the start. All children did equally well on 
this task. Then the glasses were again removed but this 
time a corner glass was placed in the opposite corner. The 
children were then asked to make the matrix as it was before, 
leaving the one glass where it had been placed. The younger 
children could not handle this task; they appeared to be 
trying to pattern the arrangement exactly as before instead 
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of transposing it. They thus seemed to be working from a 
visual picture of the matrix which allowed them no flexi­
bility in doing the transformation task. The older children, 
however, were able to construct the transposed matrix. 
The final type of encoding process to be considered 
fits under the heading of verbal encoding. Brown and 
Lenneberg (1954) and Glanzer and Clark (1962) indicated that 
memory for perceptual stimuli is enhanced depending on the 
verbal codability of the stimuli. Brown and Lenneberg found 
that easily named colors were more easily remembered while 
Glanzer and Clark found the easiest remembered stimuli were 
those with the shortest verbal description. Both studies 
indicated that a process of verbal encoding of stimuli is 
used in which the verbal description, not the stimulus 
itself, is what is remembered. 
Related Developmental Research 
In Tversky's (1968) review of encoding processes in 
adult Ss, she points out that adult Ss are able to encode 
material in several ways, not just in verbal or acoustic 
fashion. Depending on the type of task the S is asked to 
do and the type of materials he is asked to encode the S 
may adopt one of several methods (e.g., visual, motor) to 
encode the information. While extensive information is 
known about the encoding abilities of adult Ss, relatively 
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little information is known about such abilities through the 
developmental years. To be sure, there have been numerous 
studies which have looked at the role of verbal responses 
in behavior (see Reese, 1962, for a review). These studies 
seem to be more concerned with the influence that overt ver­
bal responses have on performance than with the way in which 
the S represents information to himself for eventual recall. 
More recent studies of short term memory in children {Atkin­
son, Hansen and Bernbach, 1964; Bernbach, 1967; Flavell, 
Beach and Chinsky, 1966; and Hagen, Meacham and Mesibov, 
1970) seem to be more concerned with understanding the role 
of the label in the memory process per se. 
In addition, the studies on verbal learning in children 
(see Goulet, 1968, for an extensive review), the investiga­
tion of the code of memory by Piaget (1968) and Inhelder 
(1969),^  and the studies by Bruner and his students on rep­
resentational thought (Bruner, 1964) have all provided some 
insights into the development of encoding processes in mem­
ory. But even with these diverse approaches, relatively 
little is known about the development of these processes. 
Further and more detailed comments regarding the above 
Piaget and Inhelder seem to use the term "code" to 
refer to the internal structures or operations into (by) 
which incoming information is transformed and held for 
eventual use. 
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studies will be discussed later. At that time they can be 
considered in relation to the results of the present re­
search. 
Generative Memory 
Before concluding the introduction it is necessary to 
introduce a topic which will be of concern in the research 
to follow: the notion of "generative memory." According 
to Neisser (1967): "...one does not recall objects or 
responses simply because traces of them exist in the mind, 
but after an elaborate process of reconstruction, (which 
usually makes use of relevant stored information)" (p. 285-
286). 
The concept of generative memory has appeared in sev­
eral forms in the recent literature and seems to have con­
siderable appeal. Yntema and Trask (1963), for instance, 
discuss a process they call "tagging" which occurs at the 
time an idea is stored in memory. They suggest that items 
(presented for recall) are stored as tags (sometimes thought 
of as labels for categories) which may be retrieved by some 
type of "processor." When a stimulus is encountered it is 
assigned to categories (tagged); during recall the "proces­
sor" picks out the appropriate categories (tags). The 
response is then "constructed" or "generated" from the 
retrieved tags. This formulation is in essence a form of 
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generative memory. Most conceptualizations of generative 
memory are thought to operate in such a manner. Stimuli to 
be recalled are thought to be categorized. Memory then con­
sists in reformulating the stimulus item by essentially re­
making it from the categories. This describes a general and 
very efficient memory process but one that will generate 
predictable errors. 
After reviewing the many types of encoding processes 
which are employed it appears that encoding—or, at a more 
general level, representational thought—is a very complex 
process. The type of encoding process employed seems to de­
pend on many task factors including instructions, nature of 
the task, time limits, and many personal factors such as age 
and experience. With this general review of representational 
and encoding processes it is now possible to describe the 
goal of the present research. 
Goal of the Research 
The overall goal of this research was to study the de­
velopment of representational thought. This included an 
investigation of the types of encoding processes employed 
at various developmental levels. It also included con­
sideration of the degree to which a generative theory of 
memory handles the data. 
In order to attain the stated goal three studies were 
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conducted. The first two studies served to develop sets of 
stimulus materials and to establish their consistency. The 
third study attempted to point out the principal encoding 
processes which occur at each developmental level and the 
changes which these processes undergo as the child develops. 
This was accomplished by giving Ss a memory task structured 
so as to study types of encoding processes. The task em­
ployed contained items which were encodable in more than one 
way so that the Ss' errors would indicate which type of en­
coding process was used at the various developnental levels. 
In addition the third study was designed to test the effect 
of several task variables on encoding. The object was to 
investigate whether these variables had a bearing on the 
type of encoding process employed. 
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METHODOLOGICAL CONSIDERATIONS 
This section contains a general overview of the meth­
odology for all three studies. Complete details regarding 
procedure are presented under the headings for each study. 
Before considering these separate methodologies it should 
be noted that two Es were employed in all three studies. 
The two Es used identical procedures in conducting the ex­
periments and gave the same instructions to the Ss. As 
much as was possible, the sex of the Ss was balanced 
across Es. 
In Study 1/ Ss at four developmental levels—grades 
one, three, and six and college students—were shown line 
drawings of random shapes and asked to label each shape. 
Label characteristics were calculated for each shape. On 
the basis of these data, sixteen shapes were selected for 
use in Study 2. 
In Study 2, six variations of each of the sixteen se­
lected shapes were produced. The Ss from each of the four 
developmental levels were asked to rank the sixteen sets 
of random shapes on the basis of similarity to the label 
for the prototype random shape. From this study ten sets 
of seven random shapes were chosen for use in Study 3. 
Study 3 employed a recognition memory task. The Ss 
at the four developmental levels were shown the middle 
random shapes from the ten sets of seven shapes generated 
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in Study 2. After all ten shapes were shown, the Ss were 
asked to point out the random shapes they had seen before 
from slides containing all variations of each shape. Three 
labeling conditions were employed to allow for the possi­
bility of the different encoding processes. Two presenta­
tion time intervals were employed to determine the effect 
of time on the type of encoding process used. 
The general procedure employed in Study 3 has a long 
history. One of the first studies to employ a variation of 
the procedure was that of C'armichael, Hogan and Walter (1932). 
These experimenters prepared a set of 12 ambiguous line 
drawings which lay approximately midway between line draw­
ings of two words (e.g., a drawing resembling both a dumb 
bell and eyeglasses). They presented these 12 drawings to 
Ss (college age and above) accompanied by one of the two 
words. After all 12 drawings were shown, the Ss were 
presented the word originally paired with a drawing and 
required to reproduce the drawings from memory. Judges 
then rated the drawings on the accuracy of reproduction. 
It was found that the Ss' drawings represented the given 
word more than they did the ambiguous drawing actually 
presented. 
It is possible to interpret these results in terms of 
a generative theory of memory which states that the Ss 
drawings were recalled by coding the drawing into a category 
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(labeled by the given word) and then generating or recreat­
ing the drawing from the category. Theoretically, the Ss 
represented the drawings in memory by a given word or code. 
When the drawings were reproduced they were biased toward 
the given word. However this interpretation in terms of 
generative memory is premature as there are two major 
criticisms of this study which may render this interpreta­
tion incorrect. First, since the Ss were required to draw 
the figures one cannot be sure of the source of the bias; 
it may have been due to the drawing procedure rather than 
to the encoding. Second, the instructions may have been 
misleading as to what the Ss were actually to draw. 
One way to overcome these criticisms is to employ a 
recognition procedure. Prentice (1954) used such a procedure 
with the same stimulus materials used by Carmichael, Hogan 
and Walter. His procedure required Ss (college age) to pick 
out the line drawing they had seen before from a randomized 
sequence of five line drawings containing the correct one. 
The four incorrect drawings approximated (drawings of) the 
two words whose line drawings established the dimension. 
Prentice reported that even in a recognition task suffi­
ciently difficult to produce half as many errors as correct 
choices there was not a systematic bias toward the word 
given for the line drawing. Thus his results seemed to 
indicate that the bias found by Carmichael et aJ. was only 
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in the drawing process and not in memory. This conclusion 
would not lend support to the concept of memory as a gen­
erative process. However there are at least two criticisms 
of the Prentice study which have to be considered before 
his interpretation can be accepted. First, the recognition 
task employed only five drawings, perhaps a number too small 
to pick up a systematic bias. Second, the correct line draw­
ing was always the middle drawing of the five and hence the 
Ss could have picked what appeared to be the middle drawing 
instead of the one they had previously seen. 
Schumacher and Kenneally (1969) conducted a study cor­
recting for these two criticisms. Stimulus materials for 
their study were three sets of line drawings; two sets con­
tained verbal labels while the third did not. Each drawing 
was either the third, fifth or seventh in a sequence of 
nine. Each sequence consisted of drawings showing orderly 
changes from a drawing representing one word to a drawing 
representing another word (e.g., rope to snake). Their 
design included three groups of 16 Ss (college age) which 
were shown one of the three sets. A Relevant Group was 
shown the drawings and the label for the first drawing in 
the sequence. An Irrelevant Group was shown the drawings 
and an irrelevant label. A No Label Group was shown only 
the drawings. In each of the three groups, eight of the 
24 drawings were number three (near), eight were number 
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five (middle), and eight were number seven (far). Each draw­
ing was presented for two seconds. 
After a rest period, Ss selected the drawings they had 
seen from all nine drawings, randomly arranged. The results 
indicated that a relevant label when near the drawing tended 
to bias the Ss' responses toward the label. No clear trends 
were found in the middle drawings, which was consistent with 
Prentice's results. The results on far drawings indicated 
that a relevant label biased the Ss' responses away from the 
label. They concluded that relevant verbal labels play a 
role in recognition of visually presented figures under cer­
tain conditions. If a figure is very similar to one repre­
sented by a label, recognition may be biased toward the 
label. If the label is far removed from the drawing (ir­
relevant) it may emphasize that the label is incorrect, 
thus biasing recognition away from the label. The study by 
Schumacher and Kenneally thus lent support to a theory of 
generative memory. 
These three studies represent typical examples of 
studies carried out with procedures similar to that employed 
in Study 3. With this general overview of the methodology 
for the research it is now possible to consider each of the 
three studies in detail. 
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STUDY 1: A DEVELOPMENTAL REPLICATION OF 
RANDOM SHAPE LABELING 
This study was conducted to test the feasibility of em­
ploying random shapes in studies with young children by de­
termining if they could generate labels for them. The pro­
cedure employed was that used by Vanderplas and Garvin (1959) 
in a study on random shape labeling in college Ss. The 
present study, employing Ss from four developmental levels, 
was a replication and extension of that study. The informa­
tion gathered here was necessary for conducting the second 
and third studies; in addition, the results found here should 
be useful in conducting further studies on memory development 
in children. 
Method 
Subj ects 
Sixteen persons at each of four developmental levels— 
grades one, three, six and college students—served as Ss. 
The grade school Ss were all students at an elementary school 
in Boone, Iowa. The Ss were predominately from middle class 
backgrounds. The means and standard deviations of chrono­
logical ages in months for the three grades were 82 and 6.6 
for first grade, 109 and 7.2 for third grade and 140 and 3.9 
for sixth grade. The college Ss were volunteers from 
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introductory psychology classes. The breakdown by sex for 
the four developmental levels was first grade (5 M, 11 F), 
third grade (8 M, 8 F), sixth grade (6 M, 10 F) and college 
students (5 M, 11 F). The Ss from each developmental level 
were divided into two groups on the basis of reading abil­
ities. In the elementary grades this was based on the read­
ing group of the child; with college Ss the break was made 
on the basis of Minnesota Scholastic Aptitude Test scores. 
This experiment was conducted during the months of October 
and November. 
Stimulus materials 
The stimuli were sixty random shapes, 30 for each of 
two levels of complexity (four or twelve connected points), 
taken from Anderson.^  The shapes were drawn as outlines 
rather than as solid shapes. The 60 shapes were photo­
graphed and mounted on slides and were arranged in four 
randomized orders. Each S was randomly assigned to one of 
the four orders. 
Procedure 
Each S was seated in the experimental room facing a 
rear view projection screen on which the slides were shown. 
Anderson, R. M., Psychology Department, Iowa State 
University, Ames, Iowa. Studies on random shapes. Private 
communication. 1969. 
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The presentation apparatus was a carousel slide projector. 
The S was instructed to tell the E what the shape made him 
think of. If the S was able to think of something but un­
able to describe it, he was instructed to say "yes." If he 
was unable to think of anything he was to say "no." Each 
stimulus slide was shown until the S indicated whether or 
not he had a label for the random shape. The Ss' responses 
were recorded by means of a tape recorder. Four sample 
slides were shown to each S. If he did not generate a label 
for a sample slide he was given a possible name for it. 
Analysis 
Two dependent variables of interest were associative 
and content responses. A content response was one in which 
a label was given by a S for a shape. An associative response 
could be either a "yes" response or a content response. A 
4x2x2 analysis of variance was employed for each de­
pendent variable in which the factors were developmental 
level, reading level, and stimulus complexity. 
Results and Discussion 
Table 1 shows the summary of the analysis of variance 
(ANOV) on the number of associative responses. As the fig­
ures in this table show, developmental level was the only 
significant factor. Figure 1 shows that this effect was 
due to a decline in the number of shapes which were given 
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Table 1. Summary of analysis of variance on associative 
responses 
Source of variation Degrees of freedom 
Mean 
squares F values 
Developmental level (D) 3 410.25 * *  4.57 
Reading level (R) 1 1.53 .02 
DR 3 29.05 .32 
S within groups 56 89.85 
Complexity (C) 1 12.50 .53 
DC 3 33.59 1.43 
RC 1 5.13 .26 
DRC 3 54.35 2.30 
C X S within groups 56 23.58 
* * 
Significant beyond the .01 level. 
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Figure 1. Total associative responses to random shapes as a 
function of developmental level 
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associative responses across age levels. The lack of sig­
nificance of the other main effects indicates that neither 
reading level nor complexity affected the number of shapes 
to which a S responded with associative labels. 
Table 2 shows the ANOV of content responses, and again 
developmental level was significant. Figure 2 shows that 
this effect was due to a decline in the number of shapes 
which were given content responses across age levels. The 
decline however was not monotonie as was the case for asso­
ciative responses? first grade Ss gave more content responses 
than did third grade Ss. The fact that third grade Ss gave 
many more "yes" responses than did first graders (56 vs. 16) 
accounts for the reversal of the order of third and first 
grade on the two measures. 
In contrast to the analysis of associative responses, 
two interactions were found to be significant in the content 
analysis; developmental level by complexity level, and de­
velopmental level by complexity level by reading level. Fig­
ure 3 shows readily what occurred in the developmental level 
by complexity level interaction. The interaction stems from 
the fact that first and third grade Ss more readily labeled 
4-sided shapes than 12-sided shapes while this was not the 
case with older subjects. 
Figure 4 shows that the significant three-factor inter­
action was due to differences in labeling at the first and 
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Table 2. Summary of analysis of variance on content 
responses 
source of variation squares  ^values 
Developmental level (D) 3 319.26 3.18 
Reading level (R) 1 24.50 .24 
DR 3 32.27 .32 
S within groups 56 100.52 
Complexity (c) 1 26.28 3.45 
DC 3 30.72 4.03 
RC 1 6.13 .80 
DRC 3 37.68 4.94 
C X S within groups 56 7.62 
** 
Significant beyond the .05 level. 
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Figure 2. Total content responses to random shapes as a 
function of developmental level 
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Figure 3. Interaction between developmental level and com­
plexity level for content analysis 
third grade levels. This figure shows that the increase in 
content responses to 4-sided shapes (see Figure 3) was related 
to low-level reading ability in third grade Ss and high-level 
reading ability in the first grade Ss. 
In order to compare the results found in this study to 
those reported earlier by Vanderplas and Garvin (1959), sev­
eral additional analyses were carried out. An association 
value, a content value, and an absolute content value were 
computed for each shape. The association value (A) was the 
percentage of the 16 Ss at each developnental level respond­
ing to the shape with the word "yes" or a verbal content word. 
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Figure 4. Interaction between developmental level and complexity level for 
high and low reading level Ss 
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The content value (C) was the percentage of the total number 
of Ss who gave association responses who also gave content 
responses. The absolute content value (AC) was the per­
centage of the 16 Ss at each developmental level responding 
to the shape with a verbal content word.^  A heterogeneity 
index (H), which measured the mean amount of information per 
content response, was calculated for each shape. It was 
computed using the measure of average uncertainty (Garner, 
2 1962). For this study, twenty categories were employed 
which had previously been used by Anderson (see footnote 
page 18). These categories were animals, birds, fish, body 
parts, persons, plants, landscape, objects, vehicles, archi­
tecture, clothing, weather, symbols, geometric figures, 
points, arrows, fragments, fluids, emotion, and physiognomic 
characteristics. Each content response was categorized into 
one of these 20 categories and the resulting proportions 
calculated. The values of A, C, AC and H for each shape at 
each developmental level are shown in Table 3. The mean and 
standard deviation of association values, content values, and 
absolute content values are shown in Table 4. 
S^ince Vanderplas and Garvin (1959) did not have a read­
ing level breakdown. A, C, and AC were calculated by collaps­
ing over reading levels. 
2 H = -Sp^  log p^ , where p^  is the proportion of content 
responses which fall in the i^ n category. 
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Table 3. Association value (A), absolute content value 
(AC), content value (C) and heterogeneity value 
(H) for each of the sixty random shapes at each 
developmental level 
Developmental Level - College 
Complexity 
Shape 4 12 
# A AC C H A AC C H 
1 88 75 86 2.45 50 38 75 1.46 
2 75 75 100 1.73 81 81 100 1.55 
3 56 56 100 2.28 81 75 92 1.55 
4 69 63 91 2.32 88 75 86 1.58 
5 81 75 92 2.28 88 81 93 1.70 
6 81 75 92 2.35 63 63 100 2.85 
7 94 88 93 2.56 94 81 87 2.29 
8 63 56 90 1.84 75 69 92 2.01 
9 100 81 81 2.41 63 50 80 2.16 
10 88 81 93 2.29 56 50 89 2.16 
11 81 69 85 1.49 88 88 100 2.06 
12 69 63 91 1.85 88 81 93 1.42 
13 63 63 100 2.37 88 88 100 1.61 
14 81 75 92 2.62 88 75 86 1.55 
15 56 50 89 2.00 50 38 75 1.25 
16 63 63 100 1.85 63 50 80 1.06 
17 81 75 92 2.08 75 63 83 1.77 
18 44 38 86 1.92 81 69 85 1.87 
19 81 75 92 2.35 50 44 88 2.52 
20 69 63 91 1.96 75 56 75 2.95 
21 75 69 92 2.30 81 75 92 2.05 
22 56 50 89 1.75 56 44 78 2.52 
23 69 56 82 1.89 56 38 67 1.79 
24 75 75 100 1.78 31 25 80 1.50 
25 56 50 89 1.56 88 88 100 1.29 
26 69 63 91 2.17 75 75 100 1.94 
27 63 56 90 2.06 69 69 100 1.94 
28 56 50 89 2.16 94 88 93 .37 
29 63 56 90 2.11 56 50 89 1.30 
30 81 81 100 2.04 81 81 100 1.99 
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Table 3 (Continued) 
Developmental Level - Sixth 
Complexity 
Shape 4 12 
# A A C C  H  A  A C  C  H  
1 69 56 82 2.28 31 25 80 1.50 
2 56 50 89 1.41 81 81 100 .99 
3 38 31 83 1.37 81 75 92 .81 
4 44 44 100 1.95 75 63 83 2.17 
5 63 63 100 1.76 69 69 100 .99 
6 63 63 100 1.77 50 50 100 2.00 
7 75 69 92 2.41 63 56 90 .50 
8 44 44 100 1.45 75 69 92 2.12 
9 69 56 82 2.64 56 50 89 2.50 
10 94 81 87 1.24 50 50 100 1.75 
11 75 75 100 1.48 56 56 100 1.44 
12 69 56 82 2.20 69 63 91 1.77 
13 50 50 100 1.50 88 88 100 1.52 
14 63 56 90 1.84 63 56 90 1.22 
15 44 44 100 1.38 56 50 89 2.16 
16 50 44 88 1.45 75 69 92 1.87 
17 63 63 100 2.05 38 25 67 2.00 
18 44 44 100 1.95 31 31 100 .72 
19 56 56 100 2.50 31 31 100 2.32 
20 44 44 100 1.84 63 56 90 2.06 
21 19 19 100 .92 69 56 82 .98 
22 44 38 86 1.92 31 19 60 .92 
23 38 31 83 1.92 44 44 100 2.24 
24 44 44 100 2.24 44 38 86 1.79 
25 44 44 100 1.38 94 94 100 1.56 
26 38 38 100 2.25 44 38 86 1.92 
27 31 25 80 .81 31 31 100 2.32 
28 44 44 100 1.38 75 75 100 1.25 
29 38 31 83 1.37 50 50 100 1.75 
30 56 56 100 1.84 63 50 80 1.91 
Table 3 (Continued) 
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Developmental Level - Third 
Complexity-
Shape 4 12 
# A A C C  H  A  A C  C  H  
1 69 63 91 2.85 19 19 100 1.58 
2 63 50 80 1.91 63 50 80 0.00 
3 50 50 100 1.75 81 75 92 0.00 
4 75 69 92 2.48 44 44 100 2.24 
5 31 31 100 1.52 50 50 100 1.41 
6 56 44 78 1.15 50 38 75 1.92 
7 81 81 100 1.70 69 63 91 1.77 
8 44 38 86 .65 56 56 100 1.75 
9 38 . 38 100 1.92 56 44 78 .98 
10 69 63 91 1.57 25 25 100 1.50 
11 63 63 100 .47 50 38 75 1.25 
12 50 44 88 1.84 38 31 83 2.32 
13 56 50 89 2.16 88 81 93 .99 
14 50 44 88 2.13 31 31 100 0.00 
15 31 25 80 1.50 50 38 75 2.25 
16 44 38 86 1.46 38 25 67 1.00 
17 56 56 100 1.88 38 25 67 2.00 
18 56 38 67 1.25 75 69 92 1.67 
19 31 25 80 1.50 38 38 100 2.59 
20 56 44 78 1.95 31 25 80 2.00 
21 31 25 80 1.50 25 19 75 0.00 
22 56 50 89 1.50 25 25 100 2.00 
23 44 44 100 2.13 19 19 100 1.58 
24 44 38 86 1.46 19 13 67 1.00 
25 63 56 90 1.53 44 31 71 0.00 
26 44 38 86 1.25 25 25 100 2.00 
27 38 31 83 .72 25 19 75 1.58 
28 44 38 86 .92 69 63 91 1.16 
29 44 44 100 1.38 50 38 75 1.58 
30 44 44 100 1.38 50 38 75 2.25 
27b 
Table 3 (Continued) 
Developmental Level - First 
Complexity 
Shape 4 12 
# A A C C  H  A  A C  C  H  
1 56 50 89 2.41 56 56 100 2.42 
2 56 56 100 1.44 44 38 86 .92 
3 38 38 100 2.25 56 56 100 1.66 
4 56 50 89 1.56 56 50 89 2.41 
5 56 56 100 1.84 44 44 100 1.45 
6 56 56 100 2.28 50 44 88 2.52 
7 56 56 100 1.75 75 63 83 2.17 
8 44 44 100 1.15 25 25 100 2.00 
9 50 50 100 2.16 31 31 100 1.92 
10 75 75 100 2.23 31 31 100 1.92 
11 56 50 89 1.06 63 56 90 1.22 
12 50 50 100 1.41 44 38 86 2.59 
13 63 56 90 1.84 44 44 100 2.13 
14 50 50 100 1.75 44 44 100 2.24 
15 38 38 100 1.79 38 38 100 1.92 
16 50 44 88 1.38 38 38 100 2.25 
17 56 56 100 .99 38 38 100 1.25 
18 63 63 100 1.69 56 50 89 1.55 
19 38 38 100 2.25 19 13 67 1.00 
20 44 44 100 1.84 38 38 100 1.25 
21 44 44 100 1.56 31 31 100 2.32 
22 63 56 90 2.42 31 31 100 1.92 
23 38 38 100 1.92 13 13 100 1.00 
24 50 50 100 1.75 25 25 100 2.00 
25 56 50 89 1.56 69 69 100 1.87 
26 25 25 100 1.50 31 31 100 2.32 
27 50 50 100 2.41 44 44 100 2.52 
28 38 38 100 2.25 44 44 100 2.24 
29 38 38 100 1.92 19 19 100 1.58 
30 56 56 100 2.20 38 38 100 1.79 
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Table 4. Means and standard deviations of association values 
(A), content values (C), and absolute content 
values (AC) for each developmental level 
Developmental Association (A) Content (C) Absolute Content (AC) 
Level Mean S.D. Mean S.D. Mean S.D. 
College 71. 97 14, .43 90. 10 7. 59 65. 21 15. 16 
Sixth 55. 25 17. 00 92. 43 9. 04 51. 12 16. 68 
Third 47. 70 16. 38 87. 52 10. 67 41. 95 15. 90 
First 45, .73 13, .30 96, .70 6. 36 44. 08 12. 40 
The data on association values and absolute content 
values shown in Table 3 provide one means of checking the 
results of the analyses of variance, reported in Tables 1 
and 2, on the interaction between developmental level and 
complexity level. This check was carried out by employing 
a contingency analysis. The distributions of association 
values and absolute content values were cut at approximately 
equal tercile levels at each develojanental level, thus de­
fining shapes of high, medium and low association and abso­
lute content values. Each of these categories was then 
split into two subcategories by complexity ratings. The 
results of this procedure are shown in Table 5. The Chi 
Square value for each data set is indicated below it. 
As seen in Table 5, the only two Chi Square values 
which were significant were for third and first grade on 
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Table 5. Contingency analysis for each developmental level 
based on number of shapes of high, medium and low 
association value and absolute content value at 
each order of complexity 
Association Data 
Developmental Level 
Association 
Value 
C 
Complexity 
4 12 
6 
Complexity 
4 12 
3 
Complexity 
4 12 
1 
Complexity 
4 12 
High 11 14 6 11 13 8 14 7 
Medium 8 5 9 10 11 8 9 8 
Low 11 11 15 9 6 14 7 15 
Value 1. 12 3. 04 4. 88 5. 30 
Absolute Content Data 
Developmental Level 
Association 
Value 
C 
Complexity 
4 12 
6 
Complexity 
4 12 
3 
Complexity 
4 12 
1 
Complexity 
4 12 
High 12 14 6 10 11 8 10 5 
Medium 8 5 8 11 14 8 13 8 
Low 10 11 16 9 5 14 7 17 
Value 89 3. 44 5. 
* 
38 7. 
* 
02 
* 
Significant beyond the .05 level. 
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the absolute content data. For each of these developmental 
levels there was a greater frequency of 12-sided shapes com­
pared to the 4-sided shapes in the low absolute content value 
category. The opposite result was noted for the high absolute 
content value shapes. This finding indicates again that 
younger children find it more difficult to give content 
responses to 12-sided than to 4-sided shapes (see Figure 3). 
The insignificant results from the third and first grade 
contingency tables employing association data agrees with 
the insignificant interaction reported in Table 1 for the 
developmental level by complexity level interaction. 
The insignificance of the Chi Square value for college 
Ss on the association value data disagrees with the results 
reported by Vanderplas and Garvin (1959). They found that 
college Ss generated more associative responses for low com­
plexity shapes than for high complexity ones. This difference 
is probably due to the unlimited amount of time given Ss in 
the present study to generate labels for shapes as compared 
with the three seconds allowed by Vanderplas and Garvin. 
This procedure raised the average association value from the 
38 percent reported by Vanderplas and Garvin to the 72 per­
cent found here for college Ss. Thus a ceiling effect may 
have been operating here. 
In order to determine if either complexity level or 
developmental level had an influence on the heterogeneity 
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of content responses reported by Ss, an analysis of variance 
was conducted in which the dependent variable was the hetero­
geneity value. The results of this analysis are shown in 
Table 6. The only factor which had a significant effect on 
heterogeneity was developmental level. In Figure 5 the mean 
heterogeneity values for the four developmental levels show 
that there is a drop in heterogeneity of content responses 
from college to third grade. However first grade Ss show a 
greater heterogeneity of responses than both third and sixth 
graders. These results thus indicate that the first graders 
generated a wider variety of names or labels than did either 
the third or sixth graders. 
This result is not so surprising when it is compared to 
recent studies of the development of creativity in white mid­
dle class Americans, since the heterogeneity index can be 
taken as a measure of creativity. Torrance (1962), for in­
stance, found a decline in creativity on several different 
measures beginning in late third grade and continuing through­
out fourth grade. This decline was one of four he reported 
finding (others at ages 5, 13, 17), all of which he related 
to cultural discontinuities. 
Another set of analyses was carried out to specify the 
relationships among association value (A), content value (C), 
heterogeneity (H), and complexity (N). Intercorrelations 
among these values were calculated for each developmental 
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Table 6. Summary of analysis of variance on heterogeneity 
values 
Source of variation Degrees of Mean 
freedom square 
Complexity level (C) 1 9958 .81 2 .38 
Shapes within groups 58 4180 .65 
Developmental level (D) 3 23301 .04 10 
* * 
.76 
CD 3 3194 .05 1 .48 
D X shapes within groups 174 2164 .98 
• * 
Significant beyond the .01 level. 
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Figure 5. Heterogeneity values as a function of develop­
mental level 
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level and are shown in Table 7. Due to the relatively small 
number of shapes employed in this study as compared to the 
study by Vanderplas and Garvin (50 vs. 180), few of the cor­
relations reach significance (r = .25). It should be 
noted, however, that in college Ss there was a negative cor­
relation between heterogeneity and complexity, indicating 
that 4-sided shapes were responded to with a wider variety 
of labels than were 12-sided shapes. This result agrees with 
findings of Vanderplas and Garvin (1959). However, they also 
found negative correlations between complexity (N) and content 
value (C), and between complexity (N) and association value 
(A). As can be seen from the college data, the same correla­
tions in the present study were insignificant. Thus although 
complexity level is related to heterogeneity it is unrelated 
to association value or content value. Perhaps the most con­
fusing difference between these data and those of Vanderplas 
and Garvin lies in the correlations between association value 
and heterogeneity and between content value and heterogeneityi 
Vanderplas and Garvin report large positive correlations and 
argue that there is a greater likelihood of responses being 
different as more persons respond to the shape. If this is 
indeed what happens, the correlations found in the present 
study should be even greater since Ss were given much more 
time to observe shapes. Nevertheless the correlations found 
here were essentially zero (.02, .06). The reasons for 
Table 7. Intercorrelations of complexity (N), association value (A), content 
value (C) and heterogeneity (H) for the 60 shapes at the four de­
velopmental levels 
College Sixth Third First 
N A C H N A C H N A C H N A C H 
N 1 1 1 1 
A .03 1 .17 1 1 H 00
 
1 -.34** 1 
C -.20 
** 
.33 1 -.12 
1—1 00 o
 
-.15 
1—1 00 o
 -.12 -.17 1 
H -.33 * .02 .06 1 -.11 .01 .04 1 -.12 .01 .19 1 .07 .14 .17 1 
• * 
Significant beyond the .01 level. 
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these large deviations from expectation are not clear. 
At the other three developmental levels only one corre­
lation reached significance: the correlation between com­
plexity and association value in the first grade. This 
correlation indicates a tendency for low complexity shapes 
to receive higher association values. 
When the correlations are compared across age levels 
some interesting results are noted. First, the correlations 
between heterogeneity and content value and between hetero­
geneity and association value remain positive but insignifi­
cant across all age levels. This indicates that at all age 
levels a greater number of responses for a given shape does 
not lead to a significantly greater variety of responses. 
As noted in the discussion of these two correlations at the 
college level, there seems to be no ready explanation for 
these findings. 
Second, the correlation between association value (A) 
and complexity (N) changes from small positive correlations 
at the older developmental levels to relatively large nega­
tive correlations at the younger developmental levels. This 
indicates that at the younger developmental levels there is 
a greater tendency for low complexity shapes to generate more 
associations. Such a trend was noted in the analysis of as­
sociation responses reported earlier (see Table 1), although 
it did not reach significance. 
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Finally, changes over developmental levels were also 
noted in the correlation between heterogeneity (H) and com­
plexity (N). Among college Ss, shapes with low complexity 
generated a greater variety of responses than did high com­
plexity shapes. Such a relationship was not noted in the 
three lower developmental levels. 
In considering the data on random shape labeling over 
all developmental levels, it can be concluded that younger Ss 
generate fewer responses than do older ones and that younger 
Ss find it somewhat easier to generate labels for less com­
plex shapes over more complex ones. In addition it should 
be noted that third grade Ss generated a smaller variety of 
responses than did other developmental levels, a result con­
sistent with studies of creativity in children. Some of the 
findings of Vanderplas and Garvin were replicated while 
others were not. Some of this lack of agreement is probably 
due to the differences in methodology. 
The final analysis carried out in Study 1 was necessary 
to generate stimulus materials for Studies 2 and 3. An 
analysis was made of the verbal content responses to each 
12-sided shape. From this analysis, 16 12-sided shapes were 
chosen for use in Study 2. The chosen shapes had one label 
that was used relatively consistently over developmental 
levels. The criterion for choice of a label was that the 
label be given at least once at two of the four developmental 
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levels. In addition an attempt was made to employ labels 
given by at least one first grade S. There were only three 
shapes for which this latter condition could not be met 
(face, goat, pelican). In Table 8, the 16 shapes and labels 
are listed along with the overall association value. On the 
right hand side of that table, an indication of label con­
sistencies is reported. 
Table 8. Labels, association values and label consistency 
data for the sixteen random shapes 
>hape Label Association 
Label employed by Ss 
value College 6th 3rd 1st 
1 Fish 75.0 X X X X 
2 Duck 70.3 X X X X 
3 Swan 70.0 X X X X 
4 Bird 67.2 X X X X 
5 Arrow 65.6 X X X X 
6 Dog 62.5 X X X X 
7 Lightning 61.0 X X X X 
8 Mouth 59.5 X X X X 
9 Dog Standing 57.8 X X X 
10 Head of a Bird 53.1 X X X 
11 Man with no Head 51.6 X X X 
12 Head of a Man 50.0 X X X 
13 Pelican 45.4 X X 
14 Upside Down Bear 40.7 X X X 
15 Face 40.7 X X X 
16 Goat 37.5 X X 
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STUDY 2: A DEVELOPMENTAL STUDY OF SERIATION 
The goal of Study 2 was to generate sets of sequences 
of seven shapes which could be ordered consistently on a 
dimension based on the label for a given random shape. Each 
of the 16 shapes and labels indicated in Table 8 was to serve 
as a basis for a sequence of seven shapes. For example, one 
such sequence was to be a set of seven random shapes which 
could be consistently ordered on a "fishness" dimension. 
Such a set of shapes were then to be employed to study the 
development of encoding processes in Study 3. Only if such 
sequences could be constructed could Study 3 be carried out 
effectively. 
Method 
Subjects 
Ten persons from grades one, three, and six, and 30 
college students served as Ss. The grade-school Ss were 
all students at an elementary school in Boone, Iowa. The 
Ss were predominately from homes of semiskilled laborers. 
The means and standard deviations of chronological ages in 
months for the three grades were 84 and 4.13 for first grade, 
107 and 6.30 for third grade, and 143 and 8.00 for sixth 
grade. The college Ss were all volunteers from introductory 
psychology classes. At all developmental levels, half of 
the Ss were males and half were females. This experiment 
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was conducted during the months of December and January. 
Stimulus materials 
Each o± the 16 12-sided shapes listed in Table 8 served 
as prototype random shapes for one set of seven shapes. Six 
variations of each shape were constructed by moving each 
point in one of four directions (right, left, up, down) in 
increments of 1/12 inch. This procedure, a variant of one 
used by Ellis and Feuge (1965), was not systematized beyond 
this point. The goal of this procedure was to generate six 
variations of the prototype shape which, along with the proto­
type shape, could be consistently ordered. Consequently it 
was not imperative that the shapes be systematic objective 
variations of the prototype random shape. All shapes were 
drawn on 4 x 6 cards and covered with cellophane. 
Procedure 
Each S was seated at a table. A randomized order of 
each of the sets of seven shapes was laid out on the table, 
one set at a time. The S was then asked to pick that card 
which looked most like the label of the prototype random 
shape for that set. After the first card had been chosen, 
it was removed and the S was asked to pick from the remain­
ing six cards the one which looked most like the label. This 
procedure was repeated until six cards had been chosen (it 
was assumed that the seventh shape least represented the 
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label). Each S ordered all the sets only once. 
Analysis 
The measure employed to ascertain whether Ss were rank­
ing the sequences in a similar manner was the coefficient of 
concordance (Walker and Lev, 1953; Winer, 1962). This is a 
measure of the agreement of rankings made by several judges. 
Results and Discussion 
Because the goal of this study was to obtain sequences 
of shapes which Ss could order consistently, the above pro­
cedure was first carried out with college Ss. It was felt 
that if the sequences could not be consistently ordered at 
this developmental level they would probably not be so 
ordered at lower developmental levels. Consequently the 
first sets of seven shapes were ranked by ten college Ss, 
and it was found that seven of the 16 sequences were con-
cordantly ranked. After twice reworking the sets of random 
shapes and returning them for reranking by college Ss, ten 
Ss each time, ten concordantly ranked sets were obtained. 
These ten sets—duck, bird, dog, goat, mouth, fish, arrow, 
dog standing, swan, face—were then presented to the school 
children and measures of concordance were calculated for 
each shape at each developmental level. These values are 
reported in Table 9. As can be noted from that table, 
two sets were concordant at all four developmental levels 
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Table 9. Coefficients of concordance (C) and accompanying 
F values for each developmental level and con­
cordance values (C) between developmental levels 
when concordance is reached within developmental 
levels 
Developmental Level 
C 6 3 1 
Dog C .72 .68 .51 .55 
** ** * ** 
F 7.71 6.38 3.12 3.67 
V 
.96 
*  *  
Arrow C .91 .46 .66 .45 
F 
• * 
30.33 
*  
2.56 
• • 
5.82 2.45 
C 
.90 
• • 
Fish C .78 .50 .68 .03 
F 
**  
10.64 3.00* 
**  
6.37 .10 
C • • 
.96 
Bird C .77 .59 .46 .14 
F 
** 
10.04 
**  
4.32 2.56* .49 
C 
**  
.81 
Duck C .75 .55 .38 .20 
F 
* • 
9.00 
*  *  
3.67 1.83 .75 
C 
**  
.96 
Swan C .71 .46 .26 .27 
F 
**  
7.34 
*  
2.56 1.08 1.11 
n 1 
"k * 
.96 
* 
Significant beyond the .05 level. 
icic 
Significant beyond the .01 level. 
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Table 9 (Continued) 
Developmental Level 
Dog Standing C .69 .51 .38 .21 
** ** 
F 6.68 4.69 1.83 .80 
C 
** 
.93 
Face C .74 .28 .41 .50 
F 8.54** 1.17 2.08 3.00* 
C 
• * 
.98 
Goat C .73 .33 .37 .19 
** 
F 8.11 1.48 1.76 .70 
Mouth C .62 .29 .36 .28 
F 4.89 1.23 1.68 1.17 
(arrow, dog); two were concordant at three developmental 
levels (fish/ bird); four were concordant at two develop­
mental levels (duck, swan, dog standing, face); and two 
were concordant at only one develojxaental level (goat, 
mouth). With the exception of one set (face), once con­
cordance on a given set was reached at one developmental 
level all subsequent developmental levels reached concord­
ance on that set. Since some sets were easily ranked by 
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all Ss while some other sets were relatively difficult to 
rank by younger Ss, it would seem that ranking is a function 
of both developmental level and the nature of the stimulus 
materials. 
It was desirous for Study 3 that a single ranking be 
available for each set over all age levels. According to 
Walker and Lev (1953), it is not valid to calculate a single 
composite ranking if concordance is not significant. If 
concordance is significant, however, the "best ranking" of 
a given set is the ranking of the sum of the ranks, in the 
least square sense. Consequently, for each set by develop­
mental level cell in which a significant concordance level 
was reached, a "best ranking" was calculated. Then, a meas­
ure of concordance was calculated between the "best rankings" 
for each developmental level, where calculated, in order to 
determine if a single ranking held across all developmental 
levels. In each case where a significant level of concord­
ance was reached at more than one developmental level on a 
given set, a significant concordance between the best rank­
ings obtained. That is, once concordance was reached on a 
given set at more than one developmental level, the same 
ranking could be used for all such developmental levels. 
The concordance values between the "best rankings" of the 
developmental levels, where they could be calculated, are 
also reported in Table 9. 
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The result that Ss ranked concordantly on at least 
some dimensions agrees with conclusions reached by re­
searchers in the development of seriation ability (Elkind, 
1954; Inhelder and Piaget, 1964). Piaget's formulation of 
the development of seriation ability indicates a three-
stage developmental process. The first stage is typified 
by a general impression of a series as "a kind of 'global' 
figure in which the whole and the parts are undifferentiated" 
(Elkind, 1964, p. 288). This period is characterized by an 
inability to order pairs of relations but an ability to cor­
rectly judge a single relation. The second stage, usually 
attained by age five, seems to be characterized by the 
child's having an "intuitive representation" of the series 
as a whole made up of unrelated differentiated parts. Dur­
ing this stage the child is thought to have a kind of mental 
image of the series which enables him after much trial and 
error to construct a correct seriation of a set of objects. 
The third stage, usually attained by age six or seven, is 
characterized by an operational concept of a series. In 
this stage the child is able to mentally coordinate several 
relations to fornn a completely ordered set. The data from 
this study indicate that the youngest Ss are able to seriate 
at least some dimensions and are thus probably operating at 
least in the second or third stage. 
Elkind (1964) also found that the discriminability of 
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the materials to be seriated was a significant factor in 
children's ability to seriate. There is no operational ap­
proach available to indicate the differences between objects 
in the ten sets employed in this study. However, it may be 
argued that the inability to seriate some of the sets at the 
lower age levels may be due to the difficulty in discriminat­
ing objects within some of the sets. 
With the results of Study 2 complete, itwas now possi­
ble to move on to the study of the development of encoding 
processes in recognition memory. 
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STUDY 3: A DEVELOPMENTAL COMPARISON OF ENCODING 
PROCESSES WITH RANDOMLY GENERATED STIMULI 
The goal of the third study was to investigate the de­
velopment of representational thought in general and encoding 
processes in particular. This goal was carried out by in­
vestigating the types of encoding processes employed at four 
developmental levels when the stimuli were the hard to label, 
randomly generated stimuli developed in Studies 1 and 2. The 
effect of various types of labels, or lack thereof, applied 
to the stimuli made it possible to determine the type of 
encoding process being employed. The type of encoding 
process employed was inferred from the types of errors the 
Ss made. If Ss were using a type of visual or iconic encode, 
it was expected that their errors would not be affected by 
the presence or absence of a label. If the S, on the other 
hand, was employing a type of symbolic (verbal or linguistic) 
encode, it was thought that the presence of a label would 
affect the type of errors which the S made. In addition, 
this study considered the effect of the length of the stim­
ulus presentation time on the type of encoding process 
employed. 
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Method 
Subjects 
Forty-eight persons at each of four developmental levels 
(grades one, three, six, and college students) served as Ss. 
The grade school Ss were all students at elementary schools 
in Ames, Iowa. The Ss were predominately from middle class 
backgrounds. The means and standard deviations of chrono­
logical ages in months for the three grades were 84 and 4,5 
for first grade, 108 and 5.8 for third grade, and 143 and 
4.9 for sixth grade. The college Ss were volunteers from 
introductory psychology classes. At all developmental levels, 
half of the Ss were male and half were female. This experi­
ment was conducted during the months of January and February. 
Stimulus materials 
Three series of stimulus materials were employed. 
Series 1 contained slides showing the fourth drawing from 
each of the ten random figure sets generated in Study 2. 
Mounted on each slide was the label for the prototype random 
shape for that set. Series 2 contained slides with the same 
drawings but irrelevant labels. The irrelevant labels were 
the same labels randomly assigned to different sets. Series 
3 contained slides with the same drawings but no labels. 
Test slides contained all seven drawings from a given set 
in a random order (see Appendix D for one set of shapes). 
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Procedure 
One-third of the Ss at each developmental level were 
assigned to a Relevant Word Group, one-third to an Irrele­
vant Word Group, and one-third to a No Word Group. Within 
each of these groups half the Ss were assigned to a Time 1 
Group and half to a Time 5 Group. The Ss in the Relevant 
Word Group were shown the slides from Series 1; Ss in the 
Irrelevant Word Group were shown the slides from Series 2; 
Ss in the No Word Group were shown the slides from Series 3. 
All slides were shown in a fixed random order. 
The experiment was divided into two periods: a stim­
ulus presentation period followed immediately by a test 
period. During the stimulus presentation period, stimulus 
slides were flashed on the screen for one second for the 
Time 1 Group and five seconds for the Time 5 Group. Time 
periods were controlled by Hunter Timers. A solid black 
slide was shown for one second between each pair of stim­
ulus slides. The labels on the up-coming slides were spoken 
aloud by the Es when the black slides were being shown. 
During the test period, the test slides were shown for 20 
seconds each. Presentation of the test slides was in the 
same order as the stimulus slides. 
At the beginning of the stimulus presentation period 
the Ss were told only to observe the slides carefully. Be­
fore the test period, the Ss were told to indicate the 
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shapes they were shown before. The Ss in grades three 
and six and college Ss were asked to circle on an answer 
sheet the numbers of the shapes they were shown before. 
First grade Ss were asked to point to the shapes they were 
shown before. 
Analysis 
Two dependent variables of interest were the number of 
correct responses and the rank of the chosen response. The 
first dependent variable was a sum across all ten sets of 
the number of correct responses. A4x3x2x2 analysis 
of variance was employed with factors of developmental level, 
labeling condition, presentation time, and sex. Regarding 
the other dependent variable, rank of response, a S's choices 
were scored in terms of the number which corresponded with 
the position of the shape in the set of seven drawings, low 
numbers being the "good" end of the set (e.g., a rank of 
"one" on the fish set indicated that the random shape had 
been ranked as the best fish, a rank of "two" the second 
best fish, etc.). Five different analyses of variance were 
conducted on the rank data. These analyses corresponded to 
the concordant seriation of the sets, from the results of 
Study 2. There were two sets concordant at all four de­
velopmental levels, four at the upper three levels, seven 
at the upper two levels, and all ten sets were concordant 
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at the highest developmental level. These analyses assessed 
the effects of developnental level, labeling condition, 
presentation time, sex, and sets of shapes. Because the 
results were highly similar, only three analyses will be 
presented and discussed here: the analysis involving only 
the two sets concordant at all developmental levels, the 
analysis involving all ten concordant sets at the college 
level, and the analysis involving the data from all ten 
sets at all developmental levels. 
Results and Discussion 
Correct response scores 
Table 10 shows the ANOV on the number of correct 
responses. As the figures in this table show, presenta­
tion time was the only factor which affected the number of 
correct responses given by Ss. This effect was due to a 
higher mean number of correct responses given by Ss in the 
Time 5 group over the Time 1 Group (2.58 and 2.17). 
The overall mean for correst responses, 2.375, out of 
a possible 10, indicates that the task was difficult; over 
75 percent of all responses were incorrect. The failure 
of the factor of developmental level to reach significance 
indicates that the task was not significantly different in 
difficulty for Ss at all age levels. The mean level of 
responding for the four developmental levels was 2.71 for 
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Table 10. Summary of analysis of variance on number of 
correct responses 
Source of variation Degrees of freedom 
Mean 
squares F values 
Developmental Level (D) 3 3.958 2.289 
Label (L) 2 3.016 1.744 
Time (T) 1 8.333 4.819* 
Sex (S) 1 .521 .301 
D L 6 2.057 1.190 
D T 3 4.042 2.337 
D S 3 .840 .486 
L T 2 2.255 1.304 
L S 2 3.068 1.774 
T S 1 .188 .108 
DLT 6 2.005 1.160 
DLS 6 1.929 1.115 
LTS 2 1.516 .877 
DTS 3 .257 .149 
DLTS 6 1.002 .579 
Error 144 1.729 
• 
Significant beyond the....05 level. 
college Ss, 2.52 for sixth grade Ss, 2.13 for third grade 
Ss, and 2.15 for first grade Ss. A t test between the 
lowest responding developmental level (third grade, 2.13) 
and chance responding (1.43) was significant, indicating 
that all age levels were responding above a chance level 
although the task was extremely difficult. 
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Although it did not reach significance, the mean num­
ber of correct responses under the relevant labeling con­
dition was depressed below that of the irrelevant and no 
label conditions (2.23, 2.27 and 2.63 respectively). This 
result was consistent with the findings reported by Schu­
macher and Kenneally (1969). 
The sex of the Ss had no effect on the number of cor­
rect responses given. The lack of significant interactions 
among any of the factors indicates no differential responding 
as the factors varied. 
Rank scores 
The relatively high percentage of errors renders the 
ranking scores more sensitive to the possibility of syste­
matic error patterns. Table 11 shows the ANOV for the two 
sets which were concordant at all four developmental levels. 
Only two sources of variation were significant; the main 
effect of labeling and the four-way interaction among de­
velopmental level, labeling condition, sex, and sets. The 
latter is difficult to interpret in a meaningful fashion. 
It seems to be due to differential responding to the two 
sets, arrow and dog. 
The significance of the labeling condition main effect 
was due to lower scores under the relevant label condition 
than under either of the other two labeling conditions. 
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Table 11. Summary of analysis of variance on rank on 
response on sets of shapes concordant at all 
four developmental levels 
Source of variation Degrees of freedom 
Mean 
squares F values 
Developmental Level (D) 3 1.289 .467 
Label (L) 2 11.669 4.237** 
Time (T) 1 .990 .360 
Sex (S) 1 .891 .324 
DL 6 1.393 .506 
DT 3 .735 .267 
DS 3 .872 .317 
LT 2 .287 .104 
LS 2 1.837 .667 
TS 1 .079 .029 
DLT 6 3.126 1.135 
dILS 5 2.541 .923 
DTS 3 5.153 1.871 
LTS 2 8.120 2.952 
DLTS 6 3.595 1.305 
Ss within groups 144 2.754 
Sets (F) 1 .188 .064 
DP 3 5.242 1.774 
LF 2 2.137 .723 
TF 1 10.501 3.553 
SF 1 1.204 .407 
DLF 6 1.957 .662 
DTF 3 3.641 1.232 
DSF 3 4.247 1.437 
LTS 2 6.712 2.271 
LSF 2 6.118 2.070 
TSF 1 3.662 1.239 
DLTF 6 1.451 .491 
DLSF 6 7.797 2.638* 
DTSF 3 5.410 1.831 
LTSF 2 1.502 .508 
DLTSF 6 2.865 .969 
F X Ss within groups 144 2.955 
• 
Significant beyond the .05 level. 
• * 
Significant beyond the .01 level. 
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The mean ranking scores for the labeling conditions were as 
follows: relevant, 2.77; no, 3.23; and irrelevant, 3.34. 
This result indicates that the relevant label biased the Ss 
toward selecting a response alternative which was a better 
representation of the label. For example, the Ss in the 
relevant label condition tended to select shapes which were 
closer to the label "dog" than did the Ss in either the 
irrelevant or no label condition. The Ss in the irrelevant 
and no label conditions did not differ significantly from 
each other. This indicates that the Ss' encoding processes 
were not differentially affected by the irrelevant and no 
label conditions. 
The lack of a significant interaction between develop­
mental level and labeling condition indicates that the 
relevant label biased recognition at all age levels. This 
provides strong evidence for the hypothesis that Ss even 
in first grade are capable of employing symbolic informa­
tion to encode visually presented information. This evi­
dence coincides with Bruner's notion that symbolic encoding 
occurs by age seven (Bruner, 1964). However, he indicates 
that the tendency to encode symbolically should increase 
over the subsequent years. The data here seem to indicate 
that, for this task at least, first grade Ss employed a 
symbolic code to the same extent as did adult Ss. It is 
possible, however, that the type of task employed here 
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necessitates a type of symbolic processing which develops 
quite early and remains stable thereafter. 
Table 12 shows the results of the analysis for all ten 
figures concordant at the college developmental level only. 
As can be seen from that table, only two main effects were 
significant: labeling and sets. The main effect due to 
labeling was again due to a lower mean ranking score under 
the relevant condition. The mean ranking scores for the 
labeling conditions were as follows : relevant, 2.97; no, 
3.53; and irrelevant, 3.67. Again, Ss were biased in their 
recognition by the presentation of a relevant verbal label, 
while the irrelevant and no label conditions did not differ. 
This analysis provides a partial replication of the study 
done by Schumacher and Kenneally (1969). That study em­
ployed good, nonrandom figure sets (line drawings) while 
this one used random figure sets, but the results of the 
two studies regarding labeling effects were essentially 
the same. The significant main effect for sets appeared 
once again to be due to the tendency of some sets to show 
greater bias than others. 
Before reporting the next analysis of ranking scores, 
it should be mentioned that this analysis used the responses 
to each of the ten sets at all developmental levels. This 
means that for some developnental levels a concordant rank­
ing was not obtained on some of the sets. Thus Ss did not 
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Table 12. Summary of analysis of variance on rank of 
response on sets of shapes concordant at college 
developmental level 
Source of variation Degrees of freedom 
Mean 
squares F values 
Label (L) 2 22.148 6.689** 
Time (T) 1 .276 .083 
Sex (S) 1 2.067 6.24 
L T 2 1.304 .394 
L S 2 3.389 1.024 
T S 1 .151 .046 
L T S 2 4.857 1.467 
SS within groups 36 3.311 
Sets (F) 9 18.625 7.112** 
L F 18 1.641 .627 
T F 9 3.457 1.320 
S F 9 4.036 1.541 
L T F 18 1.754 .670 
L S F 18 2.471 .943 
T S F  9 3.575 1.365 
L T S F 18 2.478 .946 
F X Ss with groups 324 2.619 
* "k 
Significant beyond the .01 level. 
agree on the ranking (seriation) of the shapes within sets, 
particularly at the younger age levels. However, it was 
thought that this analysis might lead to a developmental 
level by labeling condition interaction. If such were the 
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case it would indicate that the younger Ss did not show as 
much bias as did older Ss because they were unable to 
seriate the sets. In order to carry out this analysis the 
ranks given by the college Ss were used to score the 
responses at all developmental levels. 
Table 13 shows the results for this analysis and indi­
cates that the predicted developmental level by labeling 
interaction was not significant. Only two main effects, 
labeling conditions and sets, were significant. The label­
ing effect was again due to a lower mean ranking score under 
the relevant condition. The mean ranking scores for the 
labeling conditions were as follows: relevant, 3.17; no, 
3.57; and irrelevant, 3.75. Thus in all three analyses the 
Ss' recognition of the random shapes was biased under the 
relevant label condition, while the irrelevant label and no 
label conditions had essentially the same effect. 
The significant main effect for sets appeared to be 
due to the tendency of some sets to show a greater bias than 
others. This differential bias among certain sets was con­
sistently found in the several analyses. A more clear under­
standing of the sets effect is obtained by looking at Table 
14. That table shows the ranking score for each set along 
with the association value (A) for the prototype random 
shape for that set. A significant negative correlation 
(r = -.77) obtained between association value and ranking 
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Table 13. Summary of analysis of variance on rank of 
response on all sets of shapes at all four 
developmental levels 
Source of variation Degrees of freedom 
Mean 
squares F values 
Developmental Level (D) 3 4.941 1.467 
Label (L) 2 56.265 16.703** 
Time (T) 1 1.355 .402 
Sex (S) 1 .188 .056 
DL 6 1.382 .410 
DT 3 .026 .008 
DS 3 4.074 1.210 
LT 2 2.370 .704 
LS 2 6.302 1.871 
TS 1 9.075 2.694 
DLT 6 4.937 1.466 
DLS 6 1.374 .408 
DTS 3 2.948 .875 
LTS 2 11.274 3.347* 
DLTS 6 5.039 1.496 
Ss within groups 144 3.369 
Sets (F) 9 40.107 13.243** 
DF 27 3.397 1.122 
LF 18 4.132 1.364 
TF 9 7.811 2.579** 
SF 9 3.038 1.003 
DLF 54 2.751 .908 
DTF 27 2.972 .981 
DSF 27 2.458 .812 
LTP 18 3.561 1.176 
LSF 18 2.810 .928 
TSF 9 2.047 .676 
DLTF 54 3.166 1.046 
DLSF 54 2.976 .983 
DTSF 27 2.990 .987 
LTSF 18 4.238 1.399 
DLTSF 54 3.691 1.219 
F X Ss within groups 1296 3.029 
* 
Significant beyond the .05 level. 
• * 
Significant beyond the .01 level. 
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Table 14. Association value (A) for each prototype shape 
and ranking score for each set for the analysis 
employing all ten sets at all developmental levels 
Association Value for Ranking Score 
Prototype Shape for Set 
Fish 75.0 3.43 
Duck 70.3 3.70 
Swan 70.0 2.87 
Bird 67.2 3.20 
Arrow 65.6 3.09 
Dog 62.5 3.13 
Mouth 59.5 3.76 
Dog Standing 57.8 3.36 
Pace 40.7 4.19 
Goat 37.5 4.20 
score. This indicates that the more easily labeled sets 
were also the ones which showed the greatest amount of bias. 
It appears that the more easily labeled sets were more likely 
to be encoded in a symbolic fashion. 
Two interactions were also found to be significant in 
the analysis of ranking scores of all sets at all develop­
mental levels: labeling by time by sex, and time by sets 
(see Table 13). The three-factor interaction was primarily 
due to male and female Ss reacting differently to irrele­
vant labels under different time conditions. Male Ss were 
biased more under the one-second time condition while female 
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Ss were more biased under the five-second condition. It 
should be remembered that the irrelevant labels in this 
study were the "relevant" labels paired with other sets. 
It is possible that the female Ss under the longer time 
period were able to recall or re-pair the "relevant" label 
for a given shape and thus encode it symbolically, as did 
the Ss in the relevant label condition. However, there is 
no adequate explanation for the bias of male Ss under the 
one-second time condition. 
The significant time by sets interaction was due to 
differential biasing under the two time conditions. For ex­
ample, the arrow and face sets showed more bias at the one-
second time condition than at the five-second condition, 
while goat and fish showed more bias at the five-second con­
dition than at the one-second condition. Inspection of the 
association values for the prototype shapes for these sets 
(Table 14) indicates that the differential biasing had no 
simple correspondence with the association values. 
In the analyses reported here, as well as the others, 
the mean ranking score was below four, the rank of the cor­
rect shape. Such a result is probably best explained by 
noting that one end of each set was determined by its sim­
ilarity to a label while the other end of the set was not. 
Therefore it is possible that the sets were also ranked on 
the basis of figure "goodness". This "ranking" would be 
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available to all Ss, independent of the labeling condition. 
Consequently, the bias found in all groups may have been due 
to a tendency to select a "good" figure. This finding, too, 
indicates that recognition memory may well be a generative 
process rather than a strict iconic or template-matching 
process. 
The lack of significance of some other conditions 
necessitates comment. It was suggested earlier that the 
amount of time that a S was given to attend to a stimulus 
item might affect the type of encode employed. This might 
be expected to show up in the label by time interaction. One 
such prediction, for example, might be that at the longer 
stimulus presentation time, the S has time to create an ex­
tensive symbolic encode, perhaps label characteristics plus 
correction, and thus tends to be less biased than the Ss in 
the shorter time group. The insignificance of the label by 
time effect does not of course substantiate such a prediction. 
In a somewhat analogous fashion a three-factor inter­
action between developmental level, labeling condition, and 
time might have been expected. It might be postulated, for 
example, |:hat at the younger developmental levels a greater 
amount of time is necessary to encode in a symbolic fashion. 
Consequently one would expect a differential effect of label­
ing across developmental levels, depending on time. No such 
..Interaction was found, however. 
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FINAL DISCUSSION AND CONCLUSIONS 
The results of Study 3 provide information regarding 
the development of encoding processes in memory. It appears 
that in situations where a person is naive as to the eventual 
use of pictorial information with relevant verbal labels, he 
has a tendency to employ a verbal or symbolic encode to repre­
sent the information to himself. This finding is not sur­
prising with adult subjects. As Tversky (1968) points out, 
"...the end of much of our visual, tactile, kinesthetic per­
ceptions is conversation" (p. 22). Thus it seems only reason­
able that, where a person is uninformed of the eventual use 
of some information, a most plausible strategy would be to 
code the stimuli verbally to allow for such use. However, 
the complete lack of any interaction between developmental 
level and labeling condition in Study 3 indicates that this 
same approach to encoding pictorial information holds up at 
all age levels tested. Among children as young as seven 
years old there is not only the ability to encode informa­
tion verbally, but this approach is employed at the child's 
own discretion. 
One interpretation of this result is that even first 
grade level children have learned that an efficient way to 
code information to themselves is by means of a verbal code. 
This result, although not contrary to the predictions of 
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Bruner and his co-workers, was still somewhat surprising. 
Bruner has indicated that at approximately the age of six 
years there is a switch from a predominately visual or 
iconic encode to a symbolic mode of information processing 
(Bruner, 1954). However, he has also suggested the possi­
bility that the switch at that age is not complete and 
final. That is, even though this age represents the major 
turning point in the switch from iconic to symbolic 
processing, there may be a tendency to still employ iconic 
processing quite extensively. In other words, this point 
in time may be seen as one at which the capability of em­
ploying a symbolic encode develops, but this does not 
necessarily mean that it is used as the primary means of 
encoding. The results from the present study indicate that 
children as young as seven years of age employ a verbal or 
symbolic encode as extensively as do their adult counter­
parts. An extension of this research down the age range, 
to at least five-year-olds, is necessary in order to ascer­
tain whether on this task there will be a shift from the 
verbal encoding found here to the iconic encoding hypothe­
sized by Bruner. 
Some comments are necessary regarding the main effects 
of developmental level, time condition, sex, and set, and 
some of the interactions on both dependent variables. Re­
garding developmental level, the lack of significance of 
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this factor on the correct response dependent variable is 
interesting. Studies on most tasks employed over such wide 
developmental ranges have shown a marked and consistent 
improvement over developmental levels. As noted in the 
correct response analysis in Study 3, no such trend was 
found. Two factors may have accounted for this. First, 
the task difficulty may have been so high that all scores 
were depressed, thus leading to insignificant differences 
among the developmental levels. Second, it is possible 
that older Ss were attempting to guess what the experiment 
was about, or were trying to prepare for several possi­
bilities which may have led to a supression of the correct 
response score. If the instructions had informed Ss of 
the recognition task, it is possible that a developmental 
effect would have been found. 
The significance of the main effect of time on the cor­
rect response dependent variable indicates that, as expected, 
if a S is given more time he is better able to more com­
pletely encode an item and consequently is accurate in sub­
sequent recognition tasks. It is interesting to note that, 
although the time factor did affect correctness of recall, 
it did not interact with the type of encode employed. This 
can be seen in the insignificant time by label interaction 
on the ranking score dependent variable. Similarly, time 
did not have a differential effect on encoding across age 
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levels; the three-way interaction among time, labeling, and 
developmental level was insignificant. One might expect 
that the amount of time to encode would have a differential 
effect at different develojanental levels due to a lack of 
experience in employing a symbolic encode. 
The insignificance of the sex factor on almost every 
analysis testifies to the seeming lack of differential ap­
proach to encoding on this task by the two sexes. The sig­
nificance of the set main effect on the ranking score de­
pendent variable seems to indicate that certain sets are 
much more easy to encode in a symbolic fashion. It appears 
that this discrepancy is at least partially due to the ease 
with which the prototype shape for a set is labeled. 
In general, the most striking finding of the third 
study was the insignificance of the developmental level by 
labeling interactions on the ranking score dependent vari­
able. As noted above, this result indicates that subjects 
at all developmental levels tended to employ a symbolic 
encoding technique to about the same degree on this task. 
Generative Memory 
A few comments regarding the notion of generative mem­
ory are appropriate at this time. The results from Study 3 
agree well with memory conceptualized as a generative process 
(Bartlett, 1932; Neisser, 1967). It may be argued from the 
results obtained here that Ss were not storing exact replicas 
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of the line drawings shown them, but were coding them into 
categories labeled by the relevant labels. There is prob­
ably other information coded about each drawing, such as 
corrections to the label or perhaps additions; such multi-
attribute storage has been postulated by Bower (1967), Brown 
and McNeill (1966), and Underwood (1969), to name a few. The 
results from Study 3 seem to indicate that, at the time of 
recognition, a S reconstructs his memory of the stimulus 
item from the attributes and then compares it to the test 
items presented. Such a conceptualization of memory, al­
though frequently mentioned in reference to human adult 
memory, has not often been discussed in terms of memory 
development. The results of this study would suggest that 
the process is the same throughout the age range studied. 
Related Research 
In order to put the results from this study in per­
spective, it is useful at this time to comment about some 
related areas of research. Three areas of research whose 
results are of concern to the development of encoding 
processes need to be mentioned. 
As noted in the introduction, Piaget and his co­
workers (Inhelder, 1969; Piaget, 1968) have recently ini­
tiated studies concerned with the code of memory (see 
footnote, page 8). They point out that it is often assumed 
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that the memory code stays the same throughout development 
and thus is seldom studied (Piaget, 1968). Piaget claims 
that if children develop in thought, as his work has shown, 
by gradually restructing the operations through which real­
ity is represented, then it would be only natural to assume 
that the S's memory code should also change.^  In order to 
test his hypotheses, he and his co-workers have carried out 
a number of studies aimed at investigating the nature of the 
memory code over time. These studies have usually taken the 
form of reminiscence studies in which stimulus arrays or 
objects are shown only once to children and they are asked 
to recall them several times: for example, at intervals of 
one hour, one week, and six months. Without going into 
great detail, the usual result has been a change in recall 
over time, with the Ss tending to be more accurate in recall 
at later periods of time even though they have not seen the 
stimulus item again. Piaget argues that the reason for the 
improvement is that the code has changed and improved over 
time. The reason for this is that the code is intimately 
connected to the S's intelligence, and that as he becomes 
more intelligent his code subsequently changes, allowing 
for more accurate recognition and recall. Piaget (1968) 
I^t is not clear whether Piaget means that the actual 
"representation" of an event changes or whether the way in 
which a S retrieves or generates a response from the repre­
sentation changes. 
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goes so far as to state that "...memory seems to be a special 
case of intelligent activity, applied to the reconstruction 
of the past rather than to knowledge of the present or an­
ticipation of the future" (p. 15-16). 
In relation to Piaget's conceptualization, the results 
of Study 3 seem to indicate that the type of code employed 
for the task in that study evidently develops quite early and 
is subject to little change after that. It is quite possi­
ble that the major types of changes found by Piaget occur 
before or during the preoperational stage. Since the young­
est children here were at the beginning stage of the opera­
tional period, the major changes in operations have probably 
already occurred. 
It is interesting to speculate what results would come 
from delayed recognition groups in a Study 3 format. If 
Piaget is correct regarding the change of the memory code, 
it is possible that differential results would obtain from 
the different developmental levels at later time intervals. 
Such speculations need to be investigated by empirical study. 
Another group of investigations which has added to the 
knowledge of the development of encoding processes are the 
free recall studies of organization which have only recently 
appeared in the literature (e.g., Bousfield, Esterson and 
Whitmarsh, 1958; Laurence, 1966; Laurence, 1967; and Nelson, 
1969). These studies have attempted to employ typical 
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approaches to studying organization (hence, coding) in 
adults to Ss of broad developmental ranges. 
Bousfield, Esterson and Whitmarsh (1958) conducted one 
of the earliest studies of this type, concerned primarily 
with determining whether children tended to cluster (i.e., 
recall together items from an experimenter-determined cate­
gory) in free recall on the basis of perceptual or con­
ceptual factors. It should be noted that this study is 
actually another way of attacking the question of whether 
children use a preponderance of perceptual properties 
(hence, iconic encoding) or whether they use conceptual 
groupings (hence, symbolic encoding). The developmental 
levels employed in this study were college, fourth grade, 
and third grade subjects. Bousfield et found that 
conceptual clustering increased with age but they did not 
find that younger Ss showed a greater amount of perceputal 
clustering than older Ss. The increase in conceptual clus­
tering (symbolic encoding) disagrees with the results found 
in Study 3. However the task employed in the Bousfield et 
al. study may have required a higher level of symbolic 
activity which is more closely correlated with age than the 
task employed in study 3. The failure to find an increase 
in perceptual clustering (iconic encoding) with younger Ss 
is in agreement with the results of study 3. The reason 
for the failure may rest with the age range of Ss employed. 
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The studies by Bruner (1964) found that thé shift from per­
ceptual to conceptual factors occurred in the kindergarten 
to first-grade age range. 
Laurence (1966), employing the multiple trial free re­
call paradigm developed by Tulving (1962) with Ss at age 
levels from five years to college age, found that the 
children improved in their ability to organize words over 
repeated trials. This result is usually termed an increase 
in subjective organization, which refers to the tendency of 
Ss to organize a group of unrelated words in a systematic 
fashion. Laurence found that college Ss tended to improve 
their organization over trials far faster than did the 
children. She also found that the relationship between 
organization and performance, measured by the number of items 
recalled, was not a simple one of higher organization always 
implying better performance. 
A study by Nelson (1969) employed five-year-old and 
eight-year-old Ss to investigate subjective organization 
and clustering developmentally in a single study. She found 
that the kind of organization measured by subjective organi­
zation scores seemed to be somewhat more primitive, since 
it was used by both younger and older Ss. Clustering, how­
ever, seemed to be a somewhat higher level process in that 
younger children did not employ it while the older Ss did. 
The types of studies reported here, then, indicate 
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another method of attack on the development of encoding 
processes in memory. As can be seen from the Bousfield 
et al. study, the types of problems these studies attack 
may be very similar to the ones generated by the approach 
in Study 3. 
The last group of studies to be considered are con­
cerned with the development of short-term memory arid the 
effects of labeling on various types of memory tasks. These 
studies, when interpreted in the usual manner, are somewhat 
further removed from a study of the development of encoding 
processes, but they do represent an area of active research. 
Reese (1962) reviewed the extensive literature on the 
"mediation deficiency hypothesis," which is a stage in de­
velopment in which verbal responses although present do not 
serve as mediators. He concluded that "...with a well 
learned concept there is no necessary deficiency in media­
tion as a function of age, but with a less well established 
concept there is a deficiency at any age" (p. 507). This 
view of the role of language in various learning tasks grew 
out of stimulus-response psychology and was a part of an at­
tempt to explain mediated phenomena. There was, however, 
no attempt to study, or even speculate upon, how language 
functioned as a mediator. 
A later study by Flavell, Beach and Chinsky (1956) in­
vestigated a different hypothesis concerning the mediational 
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role of language: "the production deficiency hypothesis." 
This hypothesis states that the reason young Ss do not 
mediate is because they just do not produce labels which 
could serve as mediators. The results from their study, 
employing Ss from kindergarten through fifth gradp, were in 
accord with this hypothesis. 
These studies, although not directly concerned with the 
development of encoding processes, do indicate that labels 
facilitate performance on several tasks. They thus, in an 
indirect fashion, indicate that information is stored or 
encoded in a fashion in which verbal labels may improve 
performance. The manner or fashion in which the labels 
improve performance gives insights into how information is 
encoded. 
A number of studies grew out of attempts to further 
explore the appropriateness of the two mediation hypotheses. 
Atkinson, Hansen and Bernbach (1964) presented eight animal 
cards to children and then turned them face down. Each child 
was then shown a cue card which was like one of the eight and 
asked to point out the card in the sequence which was like 
the cue card. This type of study allows the e:qperimehtef 
to determine whether cards presented earlier or later are 
better remembered. The usual finding with adult Ss on such 
tasks is high recall on items presented last (recency effect), 
somewhat lower recall of items presented first (primacy 
73 
effect), and lowest recall on items in the middle of the 
list. Atkinson et did not find such results with nursery 
school children. They found no primacy effect in children. 
Bernbach (1967) had children do the same task but had the 
children overtly label the pictures as they were put down. 
With this procedure the primacy effect reappeared. Bernbach 
claimed that the labels provided the children with a means 
to rehearse the initial items in the list and consequently 
to improve their recall. 
Hagen and Kingsley (1968) and Hagen, Meacham and 
Mesibov (1970) called for a reinterpretation of the findings 
of Atkinson et (1964) and Bernbach (1967). In studies 
employing a much broader developmental range, five years 
through college, they found the effects of labels to be far 
more complex than that indicated by the earlier studies^  
They found that labeling aided recall across the developir;: 
mental range for items presented last. However, for iteins 
presented first, labeling hindered older children and col­
lege Ss. It was suggested that labeling interfered with 
overt rehearsal strategies which seem to develop as children 
grow older. Labeling effects at the primary part of the 
curve for the youngest children seemed to depend on the type 
of material. Bernbach found facilitation for relatively 
hard-to-name stimuli; Hagen and Kingsley did not find 
facilitation for relatively easy-to-label stimuli. 
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In reviewing this most recent group of studies there 
appears to be a greater concern for understanding the role 
of the label in the memory process per se. Thus, if a trend 
can be ascertained, the recent studies on the effect of 
labeling seem to be concerned with how the S employs the 
label to aid in his coding of environmental events. This 
position is in contrast to thinking of the label as a con­
nection between a stimulus and a response, the position of 
Reese (1962). 
In conclusion, the results of Study 3 and the other 
numerous researches mentioned above provide initial steps 
in understanding the developnent of encoding processes in 
memory. That a need for further research exists is hardly 
worth noting. There are so many topics about which there 
is little if any empirical knowledge. It is only necessary 
to skim a review of studies on encoding processes in adults 
(e.g., Tversky, 1968) to realize how little is known about 
the development of such processes. One can only hope that 
the recent interest in this area will expand and that 
further empirical work will be forthcoming. 
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APPENDIX A 
Instructions for Subjects 
Study 1 
"I'm going to show a number of pictures on the screen 
in front of you. Some of the pictures may remind you (make 
you think of) some familiar object or event or thing (e.g. 
cow, house, boy running) while others may not make you think 
of anything. Your job will be to tell me what the picture 
makes you think of, if anything. 
1. If the picture makes you think of something that 
you can tell me in a word or two, just tell me the 
words. If it makes you think of several things, 
tell me each one. 
2. If the picture makes you think of something but 
you cannot tell me in any way, tell me Yes. 
3. If, of course, the picture does not make you think 
of anything, tell me No. 
Tell me something on every picture; either a word or 
name, yes or no. 
I will tell you when a new picture is going to be 
shown. Any Questions ? 
Lets try four pictures first." 
Picture 1: "Does this picture make you think of any-
think that you can tell me?" (If nothing 
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in 6 seconds, suggest house, building.) 
Picture 2: "Does this picture make you think of any­
thing?" (Suggest animal, dinosaur.) 
Picture 3: "Does this picture make you think of any­
thing?" (Suggest triangle, teepee, pyramid.) 
Picture 4: "Does this picture make you think of any­
thing?" (Suggest bird, stork.) 
"All right, lets start then." 
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APPENDIX B 
Instructions for Subjects 
Study 2 
"I am going to be showing you some groups of figures 
(pictures). From each group I will ask you to pick the one 
figure (picture) which looks most like a word (or phrase) 
that I tell you (e.g. from seven figures (pictures) I will 
ask you to give me the one which looks most like a cat). 
I will then take that figure (picture) away. Then I will 
ask you to do the same thing with the remaining figures 
(pictures) (i.e. the figures (pictures) left over). This 
will go on until all the figures (pictures) have been 
picked. 
Remember for each group pick the one figure (picture) 
which looks most like the word. 
Any questions?" 
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APPENDIX C 
Instructions for Subjects 
Study 3 
Before stimulus presentation: 
"I am going to be showing you some slides (pictures) on 
the screen in front of you. Each slide (picture) will be 
shown only once and for a short period of time. I want you 
to look closely at each slide (picture) as it is shown. Any 
questions? Remember then, look closely at each slide (pic­
ture)." 
Before test presentation; 
"I am now going to show you another set of slides (pic­
tures). Each slide (picture) will contain seven line draw­
ings (small pictures) very close to the drawings (pictures) 
you just saw. One drawing (picture) will be one you have 
seen before. I want you to circle the number of the drawing 
(picture) that you saw before (point to the picture you saw 
before). For example, if the drawing (picture) you saw on 
the first slide (picture) I showed you was number one, circle 
number one (point to number one). Any questions? Here is 
slide number one. Circle the number of the drawing you saw 
before. (Point to the picture you saw before.)" 
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APPENDIX D 
Set of Random Shapes in Order of Decreasing 
Similarity to Label "Dog" 
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